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Moose Soup Shigellosis in Alaska
BRADFORD D. GESSNER, MD, Atlanta, Georgia, and
MICHAEL BELLER, MD, MPH, Anchorage, Alaska

Following a community gathering held in early September 1991, an outbreak of gastroenteritis oc-

curred in Galena, Alaska. We conducted an epidemiologic investigation to determine the cause of the
outbreak. A case of gastroenteritis was defined as diarrhea or at least 2 other symptoms of gastroin-
testinal illness occurring in a Galena resident within a week of the gathering. Control subjects included
asymptomatic residents who either resided with an affected person or were contacted by us during a

telephone survey. Of 25 case-patients, 23 had attended the gathering compared with 33 of 58 con-

trols. Among persons who attended the gathering and from whom we obtained a food consumption
history, 17 of 19 case-patients and 11 of 22 controls ate moose soup. No other foods served at the
gathering were associated with illness. Ten case-patients had culture-confirmed Shigella sonnei. Many
pots of moose soup were served each day, and persons attended the gathering and ate moose soup
on more than 1 day. Moose soup was prepared in private homes, allowed to cool, and usually served
the same day. We identified 5 women who had prepared soup for the gathering and in whose homes
at least 1 person had a gastrointestinal illness occur at the time of or shortly before soup preparation.
This investigation suggests that eating contaminated moose soup at a community gathering led to an

outbreak of shigellosis and highlights the risk of eating improperly prepared or stored foods at public
gatherings.
(Gessner BD, Beller M: Moose soup shigellosis in Alaska. West j Med 1994; 160:430-433)

On September 11, 1991, a nurse practitioner at the
clinic in Galena, Alaska, notified the Alaska Divi-

sion of Public Health of an outbreak of illness character-
ized by fever, chills, muscle aches, and diarrhea among
persons who had recently attended a community gather-
ing called a potlatch. The next day, a person who had at-
tended the potlatch and who was subsequently admitted
to a hospital was diagnosed with laboratory-confirmed
shigellosis. We initiated an investigation to characterize
the outbreak and determine possible causes.

Galena is a predominantly Alaska Native village lo-
cated in the central part of the state; the provisional popu-
lation estimate as of July 1, 1991, was 829. A potlatch is
a traditional Alaska Native community gathering held
over one or more evenings. Many persons may bring sim-
ilar foods to a potlatch, and each person attending may
bring more than one type of food. Galena residents esti-
mated that 300 to 500 persons of all ages attended each
day of a potlatch held in the high school gymnasium on
September 5 to 7 and 9. The facility was equipped with
running water and flush toilets.

Patients and Methods
We defined a case of gastroenteritis as an illness in a

person from Galena, with onset from September 6 to 13,
consisting of diarrhea (. 3 watery stools in a 24-hour pe-

riod) or at least two of the following symptoms: fever or
chills, nausea or vomiting, abdominal pain, bloody stools,
or mucus in the stools. During the initial case finding, we
obtained a list of persons with acute gastrointestinal
symptoms who had visited the Galena clinic-the only
health facility in the village-from September 6 to 13. We
went to the clinic on September 13 and 14, contacted per-
sons on the list, and administered a standardized ques-
tionnaire to them and their household members. The
questionnaire solicited information on demographic data,
illness characteristics, dates of potlatch attendance, spe-
cific foods eaten at the potlatch, and food brought to the
potlatch.

We expanded our case finding from September 13 to
20 by calling all 116 residential numbers listed in the
Galena telephone directory a maximum of three times
and administering the questionnaire to residents of each
of the 19 households where at least one adult was located.
Most unsuccessful attempts resulted from disconnected
telephone numbers; no persons contacted refused to par-
ticipate. Because of increasing difficulty with recall, after
September 15 we did not ask residents which foods they
had eaten at the potlatch.

Because we determined that potlatch attendance was
a risk factor for illness, we further evaluated the risk
among persons who had attended the potlatch. For this
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CI = confidence interval
OR = odds ratio

analysis, case-patients were restricted to persons with ill-
ness occurring within 12 to 96 hours-the usual incuba-
tion period for shigellosis-after attendance at the
potlatch. For control subjects, we selected non-ill inter-
viewees who had attended at least one day of the potlatch.

Because acquired immunity might have prevented ill-
ness even if a substantial exposure occurred during the
potlatch, persons who had illness consistent with the case
definition but with onset between August 7 and Septem-
ber 5 (the first day of the potlatch) were not included as
either cases or controls. Because many persons had diffi-
culty recalling the exact foods they consumed at the pot-
latch, we analyzed food consumption using the following
categories: salad (leaf, fruit, pasta, potato), moose soup (a
homemade soup containing moose meat), local meat
(moose, duck, bear), store-bought meat (turkey, ham),
fish, Indian ice cream (lard from various animals mixed
with sugar and wild berries), frybread, and dessert.

All ill residents whom we interviewed on September
13 or 14 were requested to submit a stool specimen. Fresh
stool was collected by the patient or a parent or guardian
and placed in Carey-Blair transport media. Cultures were
performed by the State Public Health Laboratory, An-
chorage.

Odds ratios (OR) and Cornfield confidence intervals
(CI) were determined using Epi Info computer software.'
When an expected cell size was 5 or less, we used exact
confidence intervals.

Figure 1.-Cases of shigellosis are depicted by day of onset for
the outbreak in Galena, Alaska, from September 6 to 1 3, 1991.
Shaded days indicate dates of the potlatch.

TABLE 1.-Case-Patients and Controls Who Consumed Particular
Foods at a Potlatch, Galena, Alaska, 1991

Case-Patients Controls Odds
(n = 19), (n = 23), Ratio

Food No. No. (95% Cl)

Moose soup*..........
Dessert ...............
Salad.................
Meat, local ...........
Meat, store bought*...
Fish ..................
Frybread..............
Indian ice cream ......
Cl = confidence interval

17 11 8.5 (1.4, 88.6)
15 14 2.4(0.5, 13.0)
14 14 1.8 (0.4, 8.6)
8 7 1.7 (0.4, 7.3)
10 10 1.3(0.3,5.6)
5 5 1.3 (0.2, 6.8)
4 4 1.3 (0.2, 8.0)
8 11 0.8(0.2, 3.3)

*Moose soup and meat (store bought) consumption history could not be recalled by 1 con-
trol each.

Results
A total of 100 persons were interviewed; 51 and 49

through the clinic and telephone survey, respectively. Of
these, 17 had symptoms consistent with the case defini-
tion, but their illness had occurred from August 7 to Sep-
tember 5, so they were not included in further analysis.
The illness onset dates for these 17 people were evenly
distributed over the 29 days before the potlatch. Of the re-
maining 83 persons, 42 (51%) were female, and ages
ranged from 6 months to 76 years (median, 26 years).
Nearly a third (25) met the case definition; 12 were still
sick when interviewed. Symptoms included diarrhea (21
[84%]), fever (20 [80%]), abdominal pain (20), chills (18
[72%]), nausea (17 [68%]), vomiting (11 [44%]), mucus
in the stools (5 [20%]), and bloody stools (5). Illness in-
cidence was bimodal with peaks on September 8 and 11
(Figure 1). Among those who had recovered and recalled
the date their illness began, the median duration of illness
was three days (range, 1 to 7 days). Of the 25 case-pa-
tients, 23 had attended the potlatch, compared with 33 of
the 58 people who did not have illness meeting the case-
definition (OR = 8.7; 95% CI = 1.8, 81.4).

Among the 56 persons who attended at least one day
of the potlatch, attendance varied from 17 (30%) to 46
(82%) per day; 36 (64%) attended on two or more days.
We selected the 56 persons who attended the potlatch for
further study. Among persons asked about food consump-
tion who were able to recall, 17 of 19 case-patients and 11
of 22 controls recalled eating moose soup (OR = 8.5; 95%
CI = 1.4, 88.6). No other foods were implicated (Table 1).
No persons ate only moose soup. Compared with con-
trols, case-patients were nearly 4 times more likely to re-
port eating moose soup on one day and 30 times more
likely to report eating moose soup on two or more days
(Table 2). Because most persons who attended the pot-
latch did so on at least two days and many had difficulty
recalling the specific days they attended, we could not
evaluate the risk of attending the potlatch on any particu-
lar day.

Environmental Investigation
We estimated that 10 to 15 pots of moose soup were
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served each day of the potlatch. One or two pots were 15
liters; the rest were smaller. Soup was prepared by boiling
moose meat for several hours in water and spices, some-
times with rice and vegetables added depending on the
preference of the preparer. After cooking, soups were

cooled for an estimated one to more than five hours and
then served without reheating. Of four moose soup pre-
parers interviewed, one said that some people brought
soup to the potlatch that had been prepared for an earlier
day of the potlatch.

The number of people who prepared moose soup each
day was unknown. Five women were identified who had
prepared moose soup for the potlatch and in whose homes
at least one person had symptoms occur that met the case

definition either at the time of or shortly before they pre-
pared soup. Of these women, two were ill themselves, and
one of these was still ill when she made moose soup. Two
of the five preparers identified could not recall the spe-
cific days they brought moose soup to the potlatch;
among the other three women, two each day brought soup
on September 5, 6, and 7.

Laboratory Analysis
Of the 23 case-patients interviewed at the clinic on

September 13 or 14, 13 submitted stool specimens for
culture; 10 of these were positive for Shigella sonnei. All
persons with a positive culture had their illness begin 12
to 96 hours after attending the potlatch.

Discussion
We describe an outbreak of shigellosis due to S sonnei

that occurred in rural Alaska. In general, S sonnei is the
most common Shigella serotype isolated in the United
States and other developed countries.2 In contrast,
Shigella dysenteriae type 1, which produces Shiga toxin
and a more virulent illness, occurs more frequently in de-
veloping countries.3 Our investigation suggests that dis-
ease transmission was probably occurring for at least a
month before the outbreak and that the ongoing transmis-
sion of Shigella species may have provided an opportu-
nity for the outbreak to occur. The case-control study
revealed an association between eating moose soup and
illness. Illness in the homes of one or more food prepar-

ers concurrent with or shortly before moose soup prepa-
ration might have resulted in the contamination of soup
with S sonnei. Alternatively, soup could have been inocu-
lated at the potlatch by one of the people serving it. Be-
cause soup was allowed to cool before it was served and

because leftover soup may have been served, bacterial
growth may have occurred. The preparation of moose
soup in one or two 15-liter pots suggests a possible mech-
anism for the spread of S sonnei to a large group of peo-
ple who ate soup.

Because most people attended the potlatch on at least
two days but many had difficulty recalling the specific
days, we could not evaluate the risk associated with atten-
dance or the consumption of moose soup on a particular
day. It is possible that contaminated soup was served on
more than one day, either from the same preparer or from
two different preparers. The bimodal epidemic curve
(Figure 1), together with the absence of a potlatch on
September 8, suggests that contaminated soup may have
been served first during September 5 to 7 and then again
on September 9. The finding that the risk of illness was
greater among persons who ate moose soup on multiple
days is also consistent with the hypothesis that contami-
nated soup was served on more than one day. The latter
finding could also be explained by an increased likelihood
among persons who attended the potlatch on more than
one day of being present on the single day that contami-
nated soup was served.

There are several limitations to the interpretation of
these results. Five of the eight foods were eaten by a mi-
nority of persons who attended the potlatch. This may be
because eating food at a potlatch is more important as a
symbol of community participation than as a meal, and
eating even small amounts of food may suffice for this
purpose. Recall bias of either food consumption or date(s)
of attendance could have resulted in the misclassification
and underestimation or overestimation of effect. Collaps-
ing foods into larger groups may have caused us to miss
an association between a particular food and illness. Our
data were also somewhat limited because we did not ob-
tain food histories from people interviewed after Septem-
ber 15.

Shigellosis most commonly spreads as a result of per-
son-to-person contact, although foodborne transmission
has also been reported.3`7 At a temperature of 25°C to
37°C, Shigella species has been shown to multiply expo-
nentially in a variety of foods, including soup.8 Mass
gatherings represent an efficient mechanism for the wide-
spread transmission of enteric pathogens; a major event in
1987 resulted in the nationwide dissemination of a multi-
ple-antibiotic-resistant strain of S sonnei in the United
States.9 Because soup is usually served hot, it is an un-
usual vehicle.4'7 Our investigation suggests that dur-
ing multiday events, when leftovers might be served and
when several hours elapse between preparation and con-
sumption, soup should be considered a possible vehicle.

From 1968 to 1992, the Alaska Division of Public
Health investigated four other shigellosis outbreaks with
more than 10 cases (540 total cases); all but one outbreak
occurred in rural areas (unpublished records). Rural Alas-
kans, such as those described in this report, may be at an
increased risk of shigellosis because of geographic and
cultural factors: the availability of running water may be
limited; houses may be crowded with people indoors for

TABLE 2.-Case-Patients and Controls Who
Consumed Moose Soup on 0, 1, and .2 Days of a

Potlatch, Galena, Alaska, 1991

Case-Patients Controls Odds
Days Moose (n = 19), (n = 22), Ratio
Soup Consumed, No. No. No. (95% CI)

0.......... 2 1 1 Referent
1 ....... ... 6 9 3.7 (0.5,43.8)
. 2 ......... . 1 2 30.3 (2.7, 417.7)
Cl = confidence interval
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long periods, especially during the winter; and access to
medical facilities for early diagnosis and treatment may
be limited. In addition, community gatherings are com-
mon in rural Alaska; as we have reported in this investi-
gation, endemic shigellosis can provide a setting in which
common-source outbreaks occur.

To prevent secondary illness from this outbreak, we
attempted to decrease Shigella species transmission by in-
stituting appropriate control measures.2"0"' First, we con-
ducted active surveillance for shigellosis by routinely
contacting village health providers. We recommended
that all persons with acute gastroenteritis have a stool cul-
ture and be treated with the combination of trimethoprim
and sulfamethoxazole.Y Second, we recommended that
antimicrobial sensitivities be obtained for all isolates to
monitor the possible development of resistant strains.'3 Fi-
nally, we recommended that an educational campaign
emphasizing good personal hygiene be initiated at school
assemblies and by the local news media.

To prevent future outbreaks, the importance of per-
sonal hygiene and proper methods of food prepara-
tion should be taught at schools and community events.
Theoretically, in small towns experiencing endemic
shigellosis, outbreaks may be prevented by cancelling
community gatherings. Because enteric disease is ubiqui-
tous and community gatherings have important social
value, we recommend following basic hygienic measures
rather than cancelling these events. In Alaska, potlatches
could provide a good opportunity for education through

posters, flyers, and information booths. Specifically, pri-
vately prepared foods served at community gatherings
should be maintained at appropriate temperatures,2"2 by
keeping them either properly refrigerated or heated until
consumption.
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